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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] For a trivalent metallic element and B, as a general formula of a multiple oxide, A1-X BX Rh03, however A are Rh multiple 
oxide catalyst which is a divalent metallic element and is characterized by consisting of a presentation shown by 0.1 <=X. 
[Claim 2] Rh multiple oxide catalyst characterized by for the trivalent metallic element A being a kind or two sorts or more in La, Ce f 
and Nd, and the divalent metallic element B being a kind or two sorts or more in Mg, calcium, Sr, and Ba in claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to Rh multiple oxide catalyst which has the purification property which has 
improved high temperature oxidation stability and was excellent, in order to give the thermal resistance accompanying the rise of 
exhaust gas temperature about Rh multiple oxide catalyst. 
[0002] 

[Description of the Prior Art] Conventionally, catalysts for emission gas purification, such as an automobile, are considered as that 
noble metals, such as Pt-Pd-Rh, are independent as a catalyst component, or the configuration which combines, is used and was 
usually supported by catalyst support. Pt which is generous still in resource in this compared with Rh occupies the mainstream. 
[0003] However, Pt oxidizes in hot lean atmosphere and has the problem to which surface area decreases by sintering and the activity 
as a catalyst component falls remarkably. Furthermore, Europe step III By correspondence to exhaust air toughening of regulations of 
regulation, lambda= 1 regulation, etc., since an exhaust-gas temperature rises, the heat-resistant improvement in a catalyst is 
demanded. The present Pt/aluminum2 03 The purification engine performance cannot fall remarkably under the lean atmosphere in an 
elevated temperature, and it cannot be satisfied with a system catalyst of this. It is thought that this reason also originates in sintering 
of Pt. 

[0004] On the other hand, about Rh, it is Rh multiple oxide (LaRh03) as well-known reference in a journal, OBU, physicalness, 
chemistry (J. Phys.Chem.90 a volume, 1986, and page 791) or a journal, OBU, and KYATARIISU (J. Catal.103 volume, 1987, page 407). 
Although indicated, As for evaluation of the purification engine performance, only the property in about 200 degrees C or less is shown, 
and the behavior of Rh multiple oxide about high thermal resistance etc. is not indicated. Moreover, the purification engine performance 
tends to change with temperature, and the problem of decomposing if the gas of reducibility is contained so much in exhaust gas 
generates it. That is, in actual motor exhaust, it will become easy to decompose by elevated-temperature reducing atmosphere, and 
the problem of it becoming impossible for the elevated-temperature endurance which is an original aim to fully demonstrate will exist. 
[0005] On the other hand, as a heat-resistant catalyst, even if it makes a perovskite multiple oxide contain Rh, since there is a 
property that a perovskite mold multiple oxide also begins decomposition in the field in which exhaust gas temperature exceeds 900 
degrees C, the way things stand, it cannot be used. For this reason, development of the catalyst in which emission gas purification 
sufficient also in a field in which the temperature of exhaust gas exceeds 1000 degrees C under the situation of going up sharply, by 
various emission control is possible is desired. 
[0006] 

[Problem(s) to be Solved by the Invention] Although a quantity heatproof catalyst will become important from now on since exhaust 
gas temperature rises in connection with an engine high increase in power, the purpose of this invention Since a limitation is in the 
thermal resistance with the existing emission-gas-purification catalyst, excel in the purification engine performance and the multiple 
oxide catalyst which is hard to be decomposed by the reducibility gas in exhaust gas is examined. By incorporating Rh during the 
crystal of a multiple oxide, also in elevated-temperature baking, there is no big and rough-ization of a metal particle, and it is in 
providing homogeneity with Rh multiple oxide catalyst excellent in the high temperature oxidation stability which carried out detailed 
distribution. Moreover, other purposes of this invention consider improvement in the emission-gas-purification property of said multiple 
oxide, and are to offer Rh multiple oxide catalyst which improved stability by optimization of the electronic state in a front face from 
the combination of the valence electron of the metal which constitutes this. 

[0007] Furthermore, another purpose of this invention examines the multiple oxide which excelled the perovskite structure in thermal 
resistance, and is using a pyrolysis process [ in / for this / the baking process of a divalent and trivalent metal and the raw material 
compound of Rh ] to offer compoundable Rh multiple oxide catalyst comparatively simple. 
[0008] 

[Means for Solving the Problem] A1-X BX Rh03, however A are attained by Rh multiple oxide catalyst which a trivalent metallic 
element and B of the above-mentioned purpose are divalent metallic elements as a general formula of a multiple oxide, and is 
characterized by consisting of a presentation shown by 0.1 <=X. Moreover, in the catalyst of said presentation, the trivalent metallic 
element A is a kind or two sorts or more in La, Ce, and Nd, and the above-mentioned purpose is attained by Rh multiple oxide catalyst 
characterized by the divalent metallic element B being a kind or two sorts or more in Mg, calcium, Sr, and Ba. 
[0009] 

[Embodiment of the Invention] This invention realizes the multiple oxide catalyst which is excellent in the purification engine 
performance, and is hard to be decomposed by the reducibility gas in exhaust gas, in order to improve thermal resistance rather than 
the existing emission-gas-purification catalyst Therefore, Rh was adopted as a catalytic activity kind, by incorporating Rh during the 
crystal of a multiple oxide, there is no grain growth also in elevated-temperature baking, and the catalyst which carried out detailed 
distribution and was excellent in homogeneity at high temperature oxidation stability was able to be acquired, that is, as Rh and a 
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sdniyout of and displayed are divalent metallic elements, a 



general formula, A1-X BX Rh03 and A comybut of and displayed are divalent metallic elements, and a trivalent metallic element and B 
are shown by 0.1 <=X. First, the trivalent metal of this invention is explained. This trivalent metal is Rh and a chemical formula ARh03. 
The multiple oxide expressed is formed and thermal resistance improves. At this time, if a metallic element A is trivalent, what kind of 
thing is sufficient as it, and the lanthanoids which is easy to form Rh and a multiple oxide in consideration of synthetic temperature and 
time amount preferably, its aluminum, Y, Fe, Cr, Bi, etc. are desirable. 

[0010] Multiple oxide ARh03 which consists of the above-mentioned elements A and Rh If reducibility gas is contained in large 
quantities in exhaust gas, it will be easy to be decomposed, and in order for Metal Rh to deposit and to form a big and rough particle, 
the purification engine performance deteriorates. Next, about the divalent metallic element B, the multiple oxide expressed with 
chemical formula A1-X BX RhO 3 which permuted some metals A by B is formed, it is hard to be decomposed by reducibility gas, and 
the stability of this of Rh multiple oxide improves. For the effectiveness, an addition x is 0.1at(s)%. In the following, it is not discovered. 
[001 1] Thus, if a part of metallic element A is permuted by B, the emission-gas-purification engine performance improves and the 
effectiveness is proportional to the amount of permutations. Thus, it is + when a part of trivalent metallic element A is permuted by the 
divalent metallic element B as one of the reasons whose purification engine performance improves. A part of trivalent Rh is +. 
Tetravalent low spin site (low orbital position of the valence electron) Rh It becomes and is Rh+4 at this time. An amount will be 
proportional to the amount of permutations. For this reason, it thinks for a surface electronic state to change. This is considered 
because the phenomenon similar to doing the operation fixed to a base material which is accepted in the low-molecular matter or 
polymeric material in the case of utilizing specific adsorption, the so-called ensemble effect, the ligand effectiveness, etc. has 
happened. As long as a metallic element B is divalent, what kind of class is sufficient as it. However, an exhaust gas component must 
be adsorbed as much as possible with low activity energy, and it must choose so that it may be wanting to promote a hydrogen 
reduction reaction with the ionic radius of the ionic-radius <= metallic element B of a metallic element A. 

[0012] On the other hand, when synthetic temperature and time amount are taken into consideration, the alkaline earth element which 
is easy to form a multiple oxide, nickel, Co, Zn, Mn, Pb, etc. are desirable. At this time, a metallic element B is ARh03. It is desirable to 
add within limits in which the crystal structure does not break, therefore, a content — desirable — 0.1 <=x <=0.3at% it is . About the 
catalyst composition approach of this invention, when compounding a divalent and trivalent metal and the various compounds of Rh as 
a start raw material, it can compound comparatively simple by promoting the surface reaction in the pyrolysis process in an elevated- 
temperature baking process and this temperature region in that case. 

[0013] As desirable synthetic conditions, they are metallic elements A and B. And the mixture of the carbonate of Rh, a sulfate, a 
nitrate, a hydroxide, a chloride, and an oxide is calcinated in atmospheric air on 1 000-1 300 degrees C and the conditions of 24 hours or 
more. More preferably, it is a process in the middle of baking, and if an in-between compost is mashed, a reaction is promoted more 
and Rh multiple oxide as an end product can be compounded in a short time. In addition, the effectiveness of this invention is +3 in 
addition to Rh except the below-mentioned example. ## and +4 Also in Ir which can become #*, and Ru, the same effectiveness is 
expectable. Moreover, with this invention catalyst, while excelling in sulfur-proof poisoning nature, generation of sulfate is controlled. 
For Metal Rh, this is S02 to which it stuck. Since it is easy to and it excels in sulfur-proof poisoning nature compared with Pt 

etc., it depends. That is, Rh multiple oxide is S02 to which it sticks compared with Metal Rh since Metal Rh serves as ion (Rh+3, Rh+4). 
An amount decreases. Consequently, Metal Pt and Metal Rh are excelled in sulfur-proof poisoning nature, and it becomes possible to 
control generation of sulfate. This invention is further explained in full detail according to an example below. 
[0014] 
[Example] 

Rh 203 mashed with the mortar as an example of example 1 this invention : 0.0351 mols, La 203 : 0.0316 mols, SrC03 : 0.0070 mols 
Mixture was calcinated on condition that 1 200 degree-Cx24hr in atmospheric air. After baking, it mashes with a mortar further and is 
1200 degree-Cx120hr again. Catalyst A:La0.9 Sr0.1 Rh03 which is calcinated and is shown in Table 1 It produced. Furthermore, Rh 
203, La 203, and SrC03 The mixture into which the amount was changed was calcinated on condition that 1200 degree-Cx1 2hr in 
atmospheric air. It mashes with a mortar after baking and is 1200 degree-CxI 20hr again. It calcinated and the catalysts B and F shown 
in Table 1 were produced. 

[0015] Next, Rh 203 mashed with the mortar : 0.0345 mols, La 203 : 0.0311 mols, Ba (N03) 2 : 0.0069 mols Mixture was calcinated on 
condition that 1200 degree-CxI 2hr in atmospheric air. It mashes with a mortar after baking and is 1200 degree~Cx1 20hr again. Catalyst 
C:La0.9 BaO.1 Rh03 which is calcinated and is shown in Table 1 It produced. Furthermore, Rh 203 mashed with the mortar : 0.0357 
mols, La 203 : 0.0321 mols, CaC03 : 0.0070 mols Mixture was calcinated on condition that 1200 degree-Cx1 2hr in atmospheric air. It 
mashes with a mortar after baking and is 1200 degree-Cx120hr again. Catalyst D:La0.9 calciumO.1 Rh03 which is calcinated and is 
shown in Table 1 It produced. 

[001 6] Moreover, Rh 203 mashed with the mortar : 0.0345 mols, La 203 : 0.0345 mols Mixture was calcinated on condition that 1 200 
degree-Cx24hr in atmospheric air. It mashes with a mortar after baking and is 1200 degree-Cx1 20hr again. It calcinated and catalyst 
E:LaRh03 shown in Table 1 was produced. The following conditions estimated the emission-gas-purification engine performance for the 
catalyst acquired as mentioned above. 

gas presentation: — 1000ppmCO+200ppmC3H6+ — 250ppmNO+7.3% O 2+6.7%C02+5%H2 0/balanceN2 gas-space^elocity: — 150,000 

cc. and g-1 -h-1 temperature: It evaluated as 1 00 - 500 **. 

The result of the above evaluation trial is collectively shown in Table 1 . 

[0017] 

[Table 1] 
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[0018] They are CO and C three H6 as emission-gas-purification engine performance. The rate temperature of purification is shown in 
Table 1 50%. In this table, No.1-4 which are this invention showed the outstanding emission-gas-purification engine performance. 
Moreover, it turns out that the emission-gas-purification engine performance is inferior in No.5 of the example of a comparison 
compared with this invention since it is few, the addition of Sr, or. 

Example 2 this example estimated the stability of Rh multiple oxide for the catalyst shown in the above-mentioned table 1 on the 
below-mentioned durable conditions. As evaluation after the durability, the existence of disassembly of Rh multiple oxide was 
investigated according to the X diffraction. At this time, stability is displayed by good (O), the case where it does not accept is 
displayed for the case where the diffraction peak of Metal Rh is not accepted, badly (x), and an evaluation result is shown, 
gas presentation: — 1000ppmCO+670ppmC3H6+ — 250ppmNO+7.3% O 2+6.7%C02+5%H2 0/balanceN2 gas-space-velocity: — 150,000 
cc. and g-1-h-1 temperature, Time amount 500 **x1hr [0019] The obtained result is collectively shown in Table 1. The diffraction 
peak of Metal Rh was not accepted for No.1-4 which are this invention from this table. Moreover, since No.5 of the example of a 
comparison did not have Sr, and No.6 had few additions of Sr, it decomposed and the diffraction peak of Rh was accepted. 
[0020] 

[Effect of the Invention] Reducibility gas is hard to decompose Rh multiple oxide of this invention by combining a divalent and trivalent 
metal, and big and rough-ization of the catalytic activity kind of particle is inhibited, and it excels in hot stability, and the manufacture 
can adopt a comparatively simple synthetic approach. Furthermore, this invention catalyst controls generation of the sulfate by 
poisoning, and its stability improves further while it is excellent in the sulfur-proof poisoning nature in exhaust gas. 



[Translation done.] 
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